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cognitive impairment, usually operationalised as a decline in objective cognitive functioning over time, or falling below a threshold score at a single point in time.
Finally, there is the related issue of the instability of an MCI diagnosis, as many cases considered as such no longer meet the criteria at follow-up assessment. These limitations and inconsistencies undoubtedly hamper cross-study comparisons and limit the generalisability of the findings from any single study. This highlights the importance of meta-analysis and related tools in determining risk factors that are robust to these variations until such time as MCI as a diagnostic entity is more consistently defined and characterised.
The process leading to MCI is undoubtedly complex, involving multiple, sometimes interrelated, risk factors. There is an expanding literature on the topic. This section will summarise current knowledge on some of the main factors identified with particular reference to studies focusing on MCI as an outcome. An overview of these risk factors is provided in Table 1 .
Demographic factors
Higher age is the best known demographic risk factor, particularly being over the age of 85 [20] . However, estimating the true extent of the association has been problematic, in part because age-corrected normative data for cognitive tests are 
Genetic factors
This article is published as: Apostolo, J, Holland, C, O'Connell MDL, Feeney J, Tabares-Seisdedos, R, Tadros,G., Campos, E, Santos, N. Robertson, DA, Marcucci M, Varela-Nieto, Crespo-Facorrom B, Vieta, E. Navarro-Pardo, E, Selva-Vera G, Balanzá-Martínez V, Cano, A (2016) Mild cognitive decline. 13 In terms of genetic markers, the only widely accepted risk factor is the presence of the APOE4 allele, which is for Alzheimer's dementia [6] . A recent cross-sectional analysis from the Framingham Heart study found an association between APOE4 and MCI, particularly among participants aged 65 and older [23] . Similarly, a study of 46
Cuban MCI patients and 28 controls found the frequency of the APOE4 allele to be 10 times higher in patients compared to controls, although the absolute frequency in patients was only 20% [24].
Cardiovascular risk factors
A large amount of clinical, pathologic and epidemiological evidence supports the association between cardio-metabolic risk factors and cognitive impairment, from its mild expression to overt dementia, including both vascular cognitive impairment [25] and AD, independently of the occurrence of stroke.
Diabetes mellitus, but also higher glucose levels and insulin resistance in non-diabetic are associated with faster decline in cognitive performance over time, either when studied individually, clustered in metabolic syndrome or summed up in cardiovascular risk scores [32, 33] . However, the available evidence on the association between the traditional vascular risk factors and cognitive impairment is not always consistent and might appear controversial if some elements are not considered, for example, age at which the risk factor is detected and the study design are important. Longitudinal studies in cognitively healthy midlife participants have found the strongest associations [34, 35] ; however, this may be complicated by the presence of a This article is published as: Apostolo confounding effect of the decrease of cholesterol levels and weight that might accompany an unhealthy ageing process and particularly dementia in older adults [36] . The duration of exposure to vascular risk also likely plays a role [37] .
For certain vascular risk factors, the relationship might not be monotonic. For example, a U-shaped relationship between blood pressure and cognitive decline has been suggested by several studies (e.g. [38] ). Repeated episodes of cerebral hypoperfusion associated with orthostatic hypotension are as likely to be deleterious as chronic hypertension [39] . This might be one reason the data on the effect of 
Behavioural factors
Over the last decade in particular, there has been considerable interest in physical activity as both a modifiable risk factor and an interventional tool for preventing or ameliorating cognitive impairment. Meta-analyses of prospective studies have shown that physical activity, in particular moderate activity, is associated with a lower risk of cognitive decline [49, 50] . Recently, studies have started to examine MCI as a distinct outcome but the relationship between physical activity and incident cognitive impairment rather than dementia remains somewhat equivocal [51, 52] . However, it is clear that exercise is beneficial for cognitive health and thus represents a very good modifiable risk factor to target. A limitation of many investigations in this area to date is the reliance on self-report instruments to ascertain level of physical activity, which are susceptible to recall and other biases. It is encouraging, however, that studies using objective measurements of activity and measured improvements in cardiovascular fitness are coming to the fore [53] .
Evidence that smoking is a risk factor for dementia is mounting. Much of the evidence supports an increased risk for current smokers when compared with individuals who have never smoked, with the risk attributable to previous smoking less clear [54] . To date, investigations of smoking and incident MCI specifically, rather than dementia, have been lacking. However, studies examining the impact of current smoking on subsequent change in cognitive performance suggest that current smoking is associated with cognitive decline in individuals without dementia [55, 56] .
Many studies have investigated the association between alcohol consumption and risk of cognitive impairment. In the main, the body of evidence supports a reduced risk of dementia for light to moderate drinkers compared with abstainers and heavy drinkers [57, 58] . Fewer studies have focused on MCI only; among those available, the results have been more mixed, with some studies reporting an U-shaped relationship between alcohol intake and MCI risk [59] and others finding no protective effect of alcohol intake at any level [11] . However, the concentration and type of alcohol consumed as well as the frequency of intake varies between studies, making cross-comparisons somewhat challenging. More research on this is warranted, in particular where MCI as the outcome is concerned.
Psychosocial factors
Lower education has been associated with higher risk of MCI [60] and, unlike age and gender, there is the potential to modify this risk factor at the population level, so it presents an attractive target for risk reduction. There is evidence that education may This article is published as: Apostolo alter neurobiological substrates to change the brain, by increasing grey matter volume and through continuous activation of the noradrenergic system [61] [62] [63] . There are however, some important points to note when endeavouring to interpret epidemiological data on education and risk of MCI: (i) some assessment measures (e.g. MMSE) are not sensitive enough to detect mild changes in cognition in highly educated people [64] ; (ii) according to DSM 5, "norms for neuropsychological testing tend to be available only for broad populations, and thus they may not be easily applicable to individuals with less than high school education or those being evaluated outside their primary language or culture"; (iii) education level may affect the level of concern, awareness and reporting of cognitive symptoms, and therefore has the potential to influence the likelihood of diagnosis.
A growing body of literature has found that it is not purely formal education that may protect against cognitive decline but mental stimulation in its many forms, including social and cognitive engagement. One of the first studies to show the potentially protective effects of social engagement on cognitive function was that by Bennett et al. who found that older adults with high social networks had higher levels of cognitive function regardless of the level of AD pathology present in their brains at autopsy [65] . This finding has been replicated in other samples (e.g. [66] ). However, other studies suggest that high social networks may be concomitant with high cognitive function rather than protective [67] . It is possible that the quality of social engagement is more important than the size of social networks in protecting against cognitive decline [68] . Furthermore, a recent meta-analysis on the association between social relationship and risk of dementia found that social network size and satisfaction with social networks were not associated with cognitive decline but low individual variability, with change in both sets of measures being increasingly recognised as predictors of cognitive decline [93, 94] .
The advent of tablet versions will make the availability of such assessments much more possible in clinical and community settings. Reliability and predictive validity of the measures did not appear to be available in the studies reviewed, although Lonie et al [87] went on to provide this for the ACE-R. Table 2 presents these assessment tests and their main features.
The issue of low literacy, education and culture
This article is published as: Apostolo Finally, many of these assessments are of very limited use in populations with very low education and literacy levels, and despite an awareness that dementias are more common amongst people with low education and that this decreases the chance of detecting the earlier stages of dementia or MCI [95] , there are few evidenced strategies to deal with this concern. Reviews (e.g. [96] ) recommend using a combination of screening and informant information, with an emphasis on reports from a person who knows the patient well, comparing the person's present and past performance.
Of the screening tools used, the most commonly employed were specific items such as verbal fluency or immediate and delayed recall of verbal material. Most included subjective memory complaint. One study delineated education adjusted cut-offs for the MoCA which may be useful for similar samples [97] , whereas others recommended informant/interview based measures such as the Clinical Dementia Rating (CRD) scale or the Alzheimer's disease 8 questionnaire (AD8 [98] ).
The assessment of cognitive decline in patients from minority ethnicities where they are being assessed in a language which is not their first language, and maybe where social expectations for older people are low, remains a major barrier for clinical practice [99] .
Management

Non-pharmacological interventions
Non-pharmacological strategies constitute an approach that usually acts on modifiable risk factors, social engagement, cognitive training, and lifestyle interventions, including physical activity and diet/nutritional interventions. [100] . In a recent meta-analysis, cognition-based intervention was associated with improved global cognitive function in people with MCI and weak evidence of improvements in the specific domains of executive function and delayed memory [101] . However, these types of intervention rely on the resources to implement and sustain them in practice, and the field has a need to develop evidence-based training which can be sustained by the individuals. In addition, evidence for the role of supportive environments is important. For example, support for active engagement or more general, long-term environmental support and accessible environments can enable social interaction, or a reduction of the demand of instrumental activities of daily living such as shopping.
Physical activity is, as detailed above, a valuable modifiable risk to target. Despite the limitations of the available information, several meta-analyses of longitudinal studies are consistent in the value of physical activity as a risk reduction strategy for MCI [49, 50] . Results, however, have been less clear when analyzing the limited number of
